Academic institutions are ranked on a global scale in terms of finance literature productivity.
using a global sample of institutions. Globalization has reduced barriers in almost every sector of the economy and the academic arena is no exception. Moreover, an examination of ranking academic departments on a global scale is not without precedence. For example, in January 2001, the Financial Times published its world rankings of the top 100 MBA programs.
However, their ranking study is confined to MBA programs, with data gathered through opinion surveys from participating MBA programs; consequently, their study does not provide an assessment of finance programs on a global scale which is one contribution of our study.
Our second objective is to study labor mobility within the finance profession. To the best of our knowledge, this has yet to be investigated. Although there are many factors that affect an individual's ability or desire to relocate and to receive an offer, our focus is limited to a more narrow aspect of labor mobility. We focus on how an individual's human capital impacts that individual's occupational mobility. The quality of human capital is difficult to quantify for many occupations, but in academia it is more feasible. This is because one of the major quality indicators in academia is a researcher's publication record and that record can be objectively quantified and measured.
Consequently, our study allows us to examine the role that a researcher's publication record plays in moving from a lower ranked institution to a higher ranked institution. We use alternative research publication measures to proxy the quality of an individual's human capital. These measures include, for example, the total published pages in a set of 16 core finance journals, the per year published pages from the same set of finance journals, and the weighted number of articles in the top three finance journals.
Besides the uniqueness of our study in developing global rankings and in investigating labor mobility, further strengths of our study include a substantial sample period and a careful accounting of articles with respect to co-authorships, co-affiliations, and differences in average article lengths across journals. Our sample period extends from 1990 through 2001 while prior studies that rank institutions in finance have typically used more limited sample periods (e.g., 4-5 years). A benefit of our longer sample period is our ability to compare the research productivity during sub-sampling periods and, therefore, to assess a university's improvements in research productivity over time.
There are, however, caveats in our database and the derived results. First, because it is possible that a small number of authors from other disciplines may have contributed to the finance literature, the rankings of certain finance departments may be overstated. Second, because some individuals with a strong background in economics also publish finance research in elite economics journals, the lack of inclusion in our sample of these types of publications is likely to understate the total research productivity of these institutions.
The results of our research offer the following conclusions: (1) Top-ranked finance showing substantial increases in absolute total pages published over the second half of the sampling period. (3) There is a positive relationship between research variables that proxy the strength of an individual's human capital and the ability to move to a higher ranked institution.
The remainder of this research is organized as follows: Section II describes our database.
Section III presents our findings on the global rankings of institutions, and the changes in research productivity over time. Section IV discusses and empirically analyzes labor mobility as a function of variables that proxy for the strength of an individual's human capital. Conclusions are offered in Section V.
II. Sources of Data and Descriptive Statistics
The global research productivity data is hand collected using the hard copies from a set of 16 core finance journals from [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] . 1 The data set includes each author's name, his or her affiliation, and the total page count of each article. These particular journals were chosen for several reasons. First, an almost identical set of journals has been used in prior studies (e.g., Borokhovich et al. 1995) . 3 Among these 16 journals, many of them have been documented as the most influential journals in finance (see Alexander and Mabry, 1994) . Second, in order for us to measure the longer-term effort by the institutions, the research outlets (the journals) need to exist for a minimum of 12 years. This screening process excludes some highly regarded newer finance journals (e.g. Therefore, the ranking performed in this study may overstate the ranking of a particular finance department. Nevertheless, we believe that publications of finance articles by other disciplines in the same university also contribute to the general reputation of a finance program in a university.
A second related concern is that some authors also published finance research in economics, accounting, statistics, and other journals. It is practically impossible for us to search every article in a very large set of journals in other disciplines and decide which articles represent contributions to the financial literature. Exclusion of these papers undoubtedly will understate the true human capital of these researchers. For example, given the overlapping research topics in economics and finance, some individuals with strong background and interest in economics often also publish finance research in elite economic journals such as American Economic
Review and the Journal of Political Economy. Since these people are disproportionately based at top-ranked institutions, the total publication record of these institutions may be understated.
Similar to earlier studies, three measurement adjustments have been made to the raw data. First, in cases where there are more than one author, we calculate a weighted number of articles published per author by dividing the article by the number of authors. Moreover, while it is not clear whether previous studies consider possible co-affiliation of an author, we make adjustments in such cases. Specifically, when an author is affiliated with more than one institution, the contribution is divided equally among the stated institutions.
3 While Borokhovich et al. (1995) Second, manually collected data from each journal are checked for accuracy. It is quite common that an author uses slightly different names over his/her career. In cases where author names are similar but not identical, we conduct additional research to verify the identity of the authors and standardize the presentation of his/her name. In a few cases, there are name changes for the same university. We convert all the "different names" into a single name in such cases.
Third, we convert total page counts in each journal to JF-equivalent pages. Specifically, we randomly select three full text pages (no equations, no footnotes, and no graphs) from each journal and count the number of words on each page. Based on the counting and the three-page average, we obtain the number of words on a "typical" page for each journal. Next, we calculate an adjustment factor by using the words on each "typical" page in each journal as compared with Although there are different ways to rank the research productivity of an institution, we chose the JF-equivalent page count method for the following reasons: (1) A popular alternative quality measurement, the Social Science Citation Index (SSCI) impact factor, is not available for all finance journals. For example, the index is not available for the Financial Analysts Journal.
(2) A finance journal's SSCI impact factor, even if available, may be affected by citations outside the finance field (Borokhovich et al, 2000) . (3) Citation factors often are biased in favor of subject matter in the corporate finance area (Borokhovich et al, 2000) . (4) Although adjusted article counts are also reported, we believe that adjusted page counts serve as a better measurement. Borokhovich et al, (2000) In this section, we rank academic institutions on a global scale according to their research productivity. The rankings are presented in Column (1) of Table 2 . 6 The rankings are based upon JF-equivalent page counts. 7 Table 2 provides the top 100 institutions and the related information. The results of the remaining 823 institutions, not reported in this paper, are available on the authors' website. Columns (1) and (2) Because the institutional affiliation is based upon the time when the research was published, it is possible that the research is credited to the author's old affiliation if the author relocates. Presumably, the author has incentive to notify the publisher for affiliation changes, but we could not rule out the possibility that this did not happen and the old affiliation still gets the credit. Of course, who should receive the credit is a philosophical issue. One could argue that old affiliation should receive the credit because the bulk of the work can be expected to have been conducted before the affiliation was changed.
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As discussed in Section II, the JF-equivalent page count is our preferred ranking method. However, the correlation coefficient between JF-equivalent page count ranking and weighted page count ranking is 96.7%.
respectively. This highly skewed cumulative distribution of research productivity is in line with recent findings in citation studies that suggest a small number of articles dominate the total citation counts (see Chung, Cox, and Mitchell (2001) ).
We also examine the progress of the research productivity of the same 923 universities over the twelve years period. To examine this progress, we compare the research productivity of the first six years with that of the last six years (1996) (1997) (1998) (1999) (2000) (2001) of the sample. The results are in Columns (5) and (7) of Table 2 . Rankings within each sub-period are reported in Columns (4) and (6). Column (8) presents the absolute changes in JF-equivalent pages over the two subperiods and Column (9) contains the ranking based on the improvement in the research productivity.
8 Based on Column (9), the top five most improved universities are Hong Kong
University of Science and Technology, University of Pennsylvania, Yale University, London
Business School, and Georgetown University. Although research in finance is still dominated by the North American institutions, there is a clear trend in the growing influence of European and Asian universities that may be expected to play an even larger role in the future.
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B. Global Institutional Ranking Based Upon the Top Three Journals
While Section A reports research productivity measured by publications in a set of 16 core journals, many major research universities give heavier weight to publications in the top three journals. Therefore, we also rank institutions based only upon the research output in
Journal of Finance, Journal of Financial Economics, and Review of Financial Studies.
These results are reported in Table 3 , Columns (1) through (3). During the 12-year sample period, 319
institutions have published at least one unweighted article in these three journals, and the remaining 604 institutions did not. It should be noted, however, that the institutional JFequivalent page counts based upon the 16 journals are very highly correlated with the page counts based only upon the top-3 journals for these 319 institutions. Indeed, the rank correlation coefficient is 81.26%. Therefore, the top-ranked institutions do not differ significantly when the analysis is based upon all 16 journals or based only upon the top-3 journals if the institutions published at least one articles (unweighted) in the top-3 finance journals. When comparing Tables 2 and 3 , the top ten universities are the same with a slight difference in relative ranking.
Specifically, New York University and the University of Pennsylvania trade their 1-2 positions and Duke University and Ohio State University swap their 9-10 positions. Similar to the results reported in Table 2 , only 14 universities ranked in the top-100 are outside North America (9 in Europe, 3 in the Pacific-Basin, and 2 in the Middle East).
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Similar to Table 2 , we also re-examine the ranking of academic institutions based on the top-3 finance journals in the 1990-95 verse the 1996-2001 sub-periods. The results are presented in Table 3 Columns (4) to (9). Based on Column (9), the top-5 most improved universities are New York University, the University of Pennsylvania, Stanford University, the University of California-Davis, and the University of Maryland.
IV. Human Capital Endowment and Labor Mobility
In this section, we study the relationship between variables that proxy the quality of human capital and labor mobility in the finance discipline. Based on our database from 1990
28.96 to 275.26 JF-pages), and University of Exeter (UK) ranked 17 th (from 38.87 to 258.39 JF-pages). Detailed disclosures can be found in the authors' web site. 10 We also plot the distribution of the top-3 journal research productivity. Similar to Figure 1 , the distribution is equally skewed. That is, we find 1.55%, 4%, 8.4%, and 17.76% of the 319 institutions published 20%, 40%, 60%, and 80% of the total JF-equivalent pages in the tpo-3 journals. The same statistics for the 16 core journals are 1.2%, 4%, 9.08%, and 19.35%, respectively. The graph, therefore, is identical to Figure 1 . through 2001, we are able to identify faculty who made career moves over the period by examining whether affiliation changes exist. For the purpose of our study, the institutions are classified into five different ranking levels according to their research record measured by their JF-equivalent page counts as reported in Table 2 . We define Level 1 institutions as institutions that belong to the top 20 percentile of total JF-equivalent page counts. Because the JF-equivalent page count distribution is highly skewed, eleven institutions account for 20% of the total publications. The next 26 institutions published an additional 20% of the total JF-equivalent page counts and, therefore, are defined as the Level 2 universities. Following the same logic, institutions ranked from 38 to 84 are the Level 3 universities, institutions ranked from 85 to 179 are the Level 4 universities, and the remaining 744 institutions are the Level 5 universities.
Essentially, there are three types of career moves with respect to the ranking classes of the departing school and destination school: lateral move, downward move, or upward move.
However, there is one caveat. We cannot identify individuals who may have moved but stopped publishing in the 16 core finance journals after their job changes. Panel (A) of Table 4 should not bias our analysis. Panel (A) of Table 4 also reports the average number of publications across these categories. For the "non-movers", the average number of unweighted publications is 3.76. For the "movers", the average number of unweighted publications ranges from 5.67 to 5.91 articles. Similarly, the average number of weighted articles and JF-equivalent pages for the "non-movers" are also less than the "movers". Moreover, at the first glance, the results from Panel (A) show that more human capital is needed in order to move downward than upward since the average number of weighted articles, unweighted articles, and JF-equivalent pages are larger for the downward movers. This puzzle may be explainable. For example, an individual moving down from a Level 1 institution to a Level 3 institution may have more human capital than an individual moving up from a Level 4 institution to a Level 3 institution.
Nevertheless, the results from Panel (A) are based upon an unfiltered sample, and we explain in the following sections how we further screen our sample for a cleaner definition of affiliation changes.
In Panel (B), we further report the publication record for those researchers who have not changed affiliations during the 12-year period, classified according to the levels of their employer. It is not surprising that all measures of research productivity increase monotonically for the individual researcher, as the rank of the institutions increase. More interesting, however, will be the comparison of these statistics with the same statistics for those researchers who relocated to higher ranked institutions as reported in Table 5 .
Before reviewing Table 5 , however, we present the issues that necessitate the filtering of the data set. First, since not all affiliation changes are career moves, we need to exclude those affiliation changes that are visiting appointments, part-time appointments, and moves between non-finance disciplines. These types of job changes may be expected to have different human capital endowment requirements. 12 Second, after this screening process, our study is further confined to finance faculty who permanently move from a lower-level institution to a higher-level institution in a tenure or tenure-track position within the finance discipline. We focus only on upward movers since we cannot unambiguously relate human capital to downward (and lateral) movements because higher levels of human capital may not be a necessary condition for a downward movement as there are non-research reasons contributing to downward (and lateral) career moves. A faculty member with substantial human capital may make a downward or a lateral career move to take a more prestigious position or to live in a specific geographic location. 13 On the other hand, downward movers may change affiliations to a lower ranked institution due to a lack of required human capital. Yet, it is impossible to distinguish these two groups of downward movers ("non-research related" movers or "lack of human capital" movers)
without controlling for other factors that contribute to the move. 14 For a faculty member to move to a higher-ranked institution, however, human capital is a necessary condition for the move irrespective of other non-human capital related motivations. Consequently, our sample is restricted based upon the following selection screening process: (1We only include authors that change to a higher-ranked institution. (2) We only include authors that have verifiable tenure or tenure-track appointments in the post-movement institutions. (3) We only include authors from 12 One can easily see that this to be true by glancing over the job-listing directory organized by the Financial Management Association. 13 Many in the finance profession may consider a distinguished professorship at an equal or emerging lower level school to also represent an upward move. Excluding these cases would undoubtedly reduce our sample size. However, it would be difficult to determine the nature of this type of job move without more detailed information and subjective judgment. We thank the editors for pointing out this caveat.
14 Since more than 60% of the movers are either lateral or downward movers, and the research productivity of these movers are no less impressive than the upward movers (Table 4) , future studies that examine the human capital requirement for these two categories of movers are interesting in its own right. Because of the confounding motivations for relocation decision, however, it would be necessary to separate voluntary from involuntary movers. Presumably, involuntary downward movers relocate because of the lack of human capital given the rank of their whom we can verify the Ph.D. granting institutions, the exact year of the relocation, and the length of teaching experience.
This screening process yields 88 qualifying cases. In order to identify the relevant information set for this group of researchers, we examine personal web-pages of the authors, James R. Hasselback's Finance Faculty Directory, Heck's Finance Literature Index, the WorldWide finance faculty directory at Ohio State University, and the membership directory of the Financial Management Association International. In certain instances, we also sent e-mails to faculty for whom we could not verify whether they actually changed affiliation and/or the year they changed affiliation.
In Table 5 , we provide summary information on the sample of 88 cases of upward career moves that met our selection requirements. Among these cases, there are 16 faculty that moved to Level 1 universities, 17 to Level 2 universities, 25 to Level 3 universities, and 30 to Level 4 universities. We focus on career JF-equivalent pages and the career weighted number of articles in top-3 finance journals. Career records are defined to include the relevant research productivity measures up through one year after the individual moves to the new affiliation. This is to account for the forthcoming articles when he/she interviews for the new position. These career records are compiled from the Heck's Finance Literature Index (before 1990) and the data set that generates output is more demanding as one moves from a lower ranked institution to a higher ranked institution. In other words, it generally takes more human capital to move to a higher ranked institution. The research requirement, however, is the highest for those who moved from Level 3
to Level 1 institutions. In most cases, it takes more absolute effort to move two ranking classes upward than to move one ranking class upward even if the destination rank is the same. For example, it takes more effort to move from a Level 3 institution to a Level 1 institution than from a Level 2 institution to a Level 1 institution. One of the exceptions is the case from Level 4 to Level 1 institution. This case only contains two observations although it represents a giant leap forward. Examining the data we find these two observations are each associated with a short employment history before the relocation. Therefore, other factors of human capital endowment such as the Ph.D. granting institution and the average publication per year probably play important roles in these instances.
In further comparing statistics reported in Panel (B) of Table 5 with Panel (B) of Table 4, we observe a very interesting phenomenon. It takes, on average, higher research productivity for a faculty member to move to a certain level institution than another faculty that stays at the same institution of the same rank. For example, the average JF-equivalent pages for a Level 1 institution is 60.55 pages (Table 4 , Panel (B)) and it takes much more effort in order to be accepted into such an institution from a lower level one. As a matter of fact, it takes an average of 104.22 (106.88) pages in order to move from a Level 3 (Level 2) institution to a Level 1 institution (Table 5 , Panel (B)). This represents a nearly doubling of the research productivity relative to existing faculty at the destination university. This finding is not limited to Level 1 institutions; the same conclusions apply to all ranks of institutions. The higher threshold obviously deters many who wish to move upward and that potentially explains why there are only a limited number of individuals who are able to move from a lower ranked institution to a higher level institution. An entrenchment effect induced by the tenure system offers a potential explanation for this finding.
To further examine the relationship between a career move-up and human capital, we estimate an ordered logit model. The results are presented in Table 6 . The dependent variable in the proportional ordered logit model is 1, 2, 3 or 4 that correspond to the ranking of the destination university. Several explanatory variables serve as proxies for a researcher's endowment of human capital including the individual's total career JF-equivalent page counts, the career per year JF-equivalent page counts, the career total weighted number of articles published in the top-3 journals, the rank of the Ph.D. granting institution (according to our ranking), the number of years of teaching experience, and a year dummy (d) equal to 0 if an individual moved during 1990-1995 and equal to 1 otherwise. We use alternative research productivity variables in the four different empirical models presented in Table 6 .
In Model 1, we use the total career JF-equivalent pages as a measurement of research productivity. As expected, the research productivity variable is positive and statistically significant at the one percent level. The Ph.D. granting institution variable is measured as 1 for the highest quality and 5 for the lowest quality. Consequently, the statistically significant and negative sign on the parameter suggests that a higher-ranked (lower ordered) Ph.D. granting institution does increase the odds of an upward move. Given the fact that the average teaching experience of the group is 8.5 years, the type of Ph.D. granting institution has a long-lasting effect on employment. In other words, the rank of the Ph.D. granting institution carries a value beyond the initial placement effect. The year dummy is not significant meaning that labor market conditions do not significantly change the odds of moving up to a higher ranked institution given a level of human capital. Interestingly, the parameter estimate on the years of teaching experience is negative and statistically significant at the 10% level. The negative sign suggests that the longer a faculty has been away from the environment of the Ph.D. program the more his or her human capital depreciates. Since the years of teaching experience is expected to be highly correlated with a researcher's age, the negative effect could potentially be an age effect. However, the lack of this personal information precludes us from separating these two effects. The model's predictive ability, measured by the rank correlation between observed responses and predicted probabilities, is 77.8%.
Model 2 uses JF-equivalent page counts per year as a measurement of research productivity. This variable also carries a positive sign, and is significant at the 1% level.
Conclusions on all other variables remain the same except that now the teaching experience variable is not significant. Models 3 and 4 are similar to Models 1 and 2 except that in these models we add another variable to measure research productivity, namely, the total weighted number of articles in the top-3 finance journals. In Model 3, both measures of research productivity while carrying positive signs are statistically insignificant. We suspect this the result of multicollinearity in the regressors. The correlation analysis between the JF-equivalent pages and the weighed number of top-3 articles shows a simple correlation coefficient of 0.88.
Moreover, although not individually significant, the two productivity measures are jointly significant at the 1% level. We further address the multicollinearity issue in Model 4.
Model 4 includes both per year JF-equivalent pages and top-3 finance journal articles as a measurement of research productivity. These two research productivity measures are less correlated (ρ = 0.46) than the two used in Model 3, and thus lessen the multicollinearity problem.
The parameter on the variable for the top-3 finance journal articles is significant at the 5% level and the per year JF-equivalent page variable is significant at the 10% level. This result is more consistent with the results found in Models 1 and 2 in which a researcher's career-long record is as important as his/her average annual productivity.
V. Conclusions
The purpose of this study is two-fold. In the first part of the paper, we provide an institutional ranking of research productivity in finance on a global scale. In the second part of the paper, we analyze several perspectives on an upward career move in the labor market in finance. We manually collect all publication records from a set of 16 core finance journals individuals who successfully moved to a higher-level institution during the entire 12-year period.
(5) Because of the higher threshold employed by many institutions for recruiting non-fresh Ph.D.s, an individual who is able to relocate to a higher-ranked institution must exhibit a research record that is approximately two times stronger than that of an average existing faculty member in the destination institution. We interpret this finding as a potential entrenchment effect induced by the tenure system. (6) The ability to move to a higher ranked institution is positively related to the total JF-equivalent page counts, the number of articles published in the top-3 finance journals, per year JF-equivalent page counts, and the Ph.D. granting institution rank.
There is some evidence, however, that the ability to move to a higher ranked institution is negatively related to the years of teaching experience.
Potential caveats in our database and findings are: (1) It is possible that a small number of authors from other disciplines may have contributed to the finance literature. As a consequence, this may overstate the rankings of certain finance departments. (2) Some individuals with strong background in economics also publish finance research in elite economic journals. Since these individuals are disproportionately affiliated with top-ranked universities, excluding these publications is likely to understate the total research productivity of these institutions. (3) Many in our profession would consider a distinguished professorship at an equal or emerging lower level school to also represent an upward move. Excluding these cases reduces our sample size used to assess labor mobility. College of William and Mary 58.14 n/a n/a 80 58.14 58.14 43 Table 1 . Essentially, the top 20% of the institutions in Table 2 are considered to be Level 1. The next 20% of the institutions are considered to be in Level 2. Levels 3, 4, and 5 are similarly defined. Years of teaching experience is measured by the time span between receiving a Ph.D. degree and moving to a different institution. Some individuals may begin their teaching before receiving a Ph.D. but still counted as one-year teaching experience. The career page count includes the lifetime productivity of the faculty member up through one year after the move. Table 6 . An ordered logistic model of finance faculty upward mobility
This table presents an ordered logistic model of finance faculty upward mobility. Generally, a positive coefficient means that a high value of the explanatory variable will improve the odds of moving from a lower ranked university to a higher ranked university. Because higher ranked Ph.D. granting institution is ordered lower, a negative coefficient actually improves the odds. The results suggest that a higher research productivity and a better Ph.D. grant institution contribute to higher odds in moving to a higher level institutions and the larger number of years of post-Ph.D. teaching experience contributes less odds in moving to a better institution. Wald χ2 statistics are in the parentheses. *, **, and *** denote significance at the 10%, 5%, and 1% level, respectively. School ranks (from high to low) Cumulative % in JF-equivalent pages
